Australian blackwood (Acacia melanoxylon RBR) belongs to the family of Leguminosae-Mimosaceae and is one of at least 100 different wood species of commercial value that are capable of inducing allergy of the cell-mediated type (delayed type of allergy, allergic contact dermatitis) in men handling it.' A melanoxylon RBR is native to Western Australia. Owing to its dark brown colour and fine and decorative appearance it is used in Australia not only for high quality furniture, panelling, joinery, turnery, and shop and bank fittings, but also for bent work in coach-and boat-building, for handles, and even for parts of musical instruments. 2 For decades Australian blackwood has also been cultivated in East and South Africa and considerable amounts are exported to Britain. As it is intended to *Part VI of the series "The sensitising capacity of naturally occurring quinones." Part V is reference 25. Received 16 June 1980 Accepted 17 September 1980 introduce this timber to other European countries in the near future, we have investigated this species for sensitising constituents.
Contact dermatitis
Cases of contact dermatitis as well as outbreaks of bronchial asthma after the handling and inhalation of fine wood dust and shavings have been described since 1925. Mainly workers in joineries and motorboat factories have been affected, developing itching, weeping dermatitis and circumscribed skin lesions on the forearms, neck, and face.34 Nott5 suffered from a papular rash on his hands and forearms after handling the wood at his home. Robertson6 described 10 cases, one of which had bronchial asthma but nine had contact dermatitis. (2) Pieces of heartwood from a timber merchant, Geelong, Victoria (Mr Lindemann).
(3) Pieces of heartwood from a timber merchant in Sidney (Dr Taylor).
(4) Pieces of heartwood grown in South Africa (Mr Gottwald).
Altogether 1600 g of wood samples were available and have been used for sensitising experiments, patch tests, and chemical investigations.
OPEN EPICUTANEOUS SENSITISATION PROCEDURE
Ten female albino guinea pigs of the Pirbright white-strain were sensitised with a blackwood extract, made by extracting the heartwood shavings for 24 hours with pure ethanol at room temperature. The residue left after evaporation of the solvent at reduced pressure (water pump vacuum) and The crude separation of all the heartwood extracts on silica gel columns was followed by further purification steps on preparative TLC-plates using at first a one-dimensional method with chloroformmethanol (100 + 2) (solvent system I). Four fractions were obtained, of which two contained the enriched quinones. In later experiments separation of the quinone-enriched fractions in two dimensions was preferred, using solvent system I in one direction and benzene-acetone (100 + 5) in the other.
The purified quinones and the remaining fractions were used to challenge the sensitised guinea pigs. The positive test responses made clear that the quinones had to be considered the responsible aetiological agents (table 1). Chemical examination of the sapwood and bark were followed up in the same manner. Spraying of the separated bark extract with Craven solution gave no specific colour reaction, whereas the sapwood showed low amounts of the yellow quinone.
Results
The results obtained in the guinea pig experiments with the crude extracts of the heartwood showed a medium sensitising capacity for Australian blackwood. In the material supplied from the Royal Botanic Gardens and National Herbarium of Sydney (Dr Tindale) traces of a third quinone were detectable by the Craven test in addition to the two main quinones. Wood samples supplied later from other sources (Dr Taylor, Mr Gottwald) contained only the two main contact allergens.
After final purification two quinones were isolated:
I A yellow quinone; 8 6 mg, recrystallised from ether-ethyl acetate, mp: dec 250-252°C.
II A red quinone; 15 8 mg, recrystallised from acetone, mp: 175-176°C (uncorr).
Both quinones were the only constituents to give positive skin responses in the sensitised guinea pigs. During elicitation the red quinone showed a slightly stronger and longer lasting reaction than the yellow quinone (table 1) .
Elucidation of the structures was carried out by x-ray analysis. The yellow quinone was identified as 2,6-dimethoxy-l,4-benzoquinone (fig 1) . The red quinone could be identified as a new benzofuranoquinone that we named acamelin (fig 1) . Detailed information on the procedures for elucidation of their structures was given in two preliminary short communications.23 24 
Discussion
Australian blackwood may affect health in several ways: in addition to the toxic effects allergic dermatitis and bronchial asthma may occur in people handling the wood and inhaling the wood shavings. The toxic properties are probably due to the alkaloid-like constituents occurring in varying concentrations in this species. The constituents responsible for allergic contact dermatitis in woodworkers are two quinones found in the heartwood. The causative agents of the asthmatic reactions remain unidentified. The sensitising potency of the wood and its quinonoid constituents was shown in guinea pig sensitisation experiments. Though the wood samples were obtained from different sources (Australia, Africa), it is obvious that these two quinones are the main contact sensitisers. It must be remembered, however, that blackwood trees from different localities may yield varying amounts of these constituents and, under certain circumstances, may contain a third quinone. Whether this quinone plays a part in blackwood sensitivity is undetermined.
The simple yellow 2,6-dimethoxy-1,4-benzoquinone has previously been discovered and isolated from 25 
